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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a negatively 
charged toner and an image forming device using the 
same which can effectively exhibit the required 
characteristics such as the long-^time stabilization of 
charging properties, the improvement of durability, the 
reduction of the fogging of the toner and the 
improvement of the transfer efficiency. 
SOLUTION: Negatively charged silica particles 13, 14 of 
small particle size and large particle size are attached to 
a toner base particle 8a and, subsequently, rutile 
anatase titanium oxide particles 15 which have the 
average primary particle size larger than the negatively 
charged silica particle 13 and are a second external 
additive are attached to the toner base particle 8a with 
such a structure that the rutile anatase titanium oxide 
1 5 are attached to the negatively charged silica particles 
13 of small particle size which are a first external 
additive. Thereby, the rutile anatase titanate oxide 15 
are securely attached to the toner base particle 8a via 

the negatively charged silica particle 13 and are hardly liberated from the toner base particle 8a. 
Therein, the toner base particle 8a is negatively charged by the negatively charged silica 
particle particles 13, 14 and the super electrification of the toner base particle 8a is prevented 
by the use of the rutile anatase titanium oxide 15. 
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xynt^if («> iso , f^-fy^wm, 

^n^7x y«x;^-;P7 S y^ft, 7b , ny7 , 7 
7 7TRH («±y=&^X* 7?y-y^X 

ri/y^^, ■%Wt**7miV±m. t7 7t487y 
dfy/^/w*yg^k£Rig*k ^#)*y^^^yg!^ 

[0041 ] ^^iJT-?>&^iW±iXfta'Jfc LT, ^< 

tt^m^ns^y* 1 3*>iim^i^'j<tt/^i'T-7- 

^— fc'M^tf-^y 1 5*»"-f-fx-eixfflv>4ii.6. 3r*5, 

£ a ^ <7)Sg 1 a x t/sn 2 con-wmnz s jg^faiw^co^ 

ft^3x7A, BMbStt. 7-y-ftv^^^A. 

^-fbfc^s^ ^b^-^y, ^-ft-yvpnx^A, 

w -ej-ft^y 7*fy. x^r y yg?r;w 2 a , 
xf7'jyiv/*i/7A, x^ryy®aife\ xt-t 
'jyi^y-7A, f-^y^oj^A-^f-^yirxhD 
y^->A^co^^y^Jg*g, ^^f^s«co#^a^ 
5r«ffl-r^>rt^*r#«.. cia^cogtet^^^y^-y 
ryy^j, ^y^77 , uym i€&fl§J3fi&, y'J 
3-y^/i^x-a*-rb«MLT^^-|»c: £ L 

x^i^yggjig. 7.y^®ii^*>'^^ix^. 

[0042] ^^b-y— 8tfcttSB£^Jt (Sfiifc) 
Sr^ 1 ic^-^-. 
[0043 ] 
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imi ] 





lOOMfigiJfCJtLX 




0.5 — 1 51fi«Ps U < I* 1 ~ 1 011^ 








0.1—7SA&K itfgz L < 1*0.6 — 5 MSS* 




0.1 -Sfifttiff, »$L<|i0.b-4»fiSI 



[0044] mtc^tfeo. ju^f—mmi oo 

SaSSfcttLT. «€^J«0.5~1 5SfigP. *? £ L 

<(±i— i o«aasT-£>9. st^m — i oa 
w^jio. i-7iias, L<izo. 5~~5mmm 

too4 5] z<7>m<?>i8mmhi— scfc-^tti, 

yZit&tiMza, (A) ©5$nrt\ Jt*»Wn.**«-c 
O. 9 3*T^rtgT'S>.S. £*:<±. (B) m&Ltib-t— 

z^WL<?>mmm&i\MW&--7 z.-'jyyi'Z.'rJ* s f 

ft<i*R J&Kii 1 . 0 0 & X'^mX'h & . 

[0046] zemeffiemb-i — scon* liws 

( JgR-Mft* ) tt 0 . 9 1 fittT* 0 . IKIC ± •? A*f 

»4i? y -=.>77u- btzi. *) . **ua±-c«7'? ^ 
[0 047] iojzafcu-cw^niftWfeh-*- 

-8fcUCli. <1^^<7)5 0%&T-&STOltt?& 
(D 50 ) #9jumfcjLT\ *f£ L<{±4. 5— 8/«mCH 
5£Sft&„ infciO. SWMSh-*— 8eo©?@>Wfc« 
W'N&^fcSry. <I ONS^FS h -i—lzftmPl kLX 

JBWbWfc ikT. at*tttf>fMWtt^y* 

<Dfi£ . ft*^ 'J XrWfJfiffll 

cofi^tt^ U * to* J: 9 < "f S £ i: tfT'j* £ <o 

^tfcft&^EH^fcRj&Sii. i/X> y^feS 

^tt^coF p i a 2 i o o-eaij&r-steT**. 

[0 048] £<D»#i£l--*— 8fcrfc-3-C(i. W 

5 aa%i3Lh 4 . o asxgiTtciftes ft* a« , # ± l 

<(4. 1.0*«%*6 3.5***«0ttHCR)&*-Stf> 
vlfttciO. «, v Biah^-8$-7;U^9-b^ 



[0049] JMc. l^ftCJ: £ h-*— tftt^fcfllvvfc 
hi— (JaT, **46h^- iV>3> 8co#^(=ov^T 

mt*-*. n-smb-f- at lxh. mmn-sm. fut 
s&m. %m&-£mwtf£>z>« mmn-$miz&\,->xi±. 

miz± owe* $tm, m-smntm. mm$\. wtmm 

mammaM) afttym^izmnL^^moLx^ 
n l . n&Zitxmmcm?^ xz^rtz moms b 

[0050] tfz. 9lim^mizi}\^Xii. M-AfttM 

m) *t'**.*izftwiZitxm-££'fT^. K^Trnm 
ux-m&fl. wmmmmtmimi (mmm) ^zmtrt 
zztizj; -yxmm^n^-^ xtr^-ri>m-& b 
nwtiitmi,. m-&mbi—femzm^t> 
tizttmizts^x , m&fl, mmm, wmmww. mm 

[00 5 1 ] s-^tt^fifr (^y-?-) k LXli. ^ 

o->f;Wfl/y, m-^f/Wfl^y, p-y 

U-y, p-or^uxf-l^^, t~—)Ub/L'3^>-. 2. 4- 
i'Vf/l/Xfl'i'. p-n-y^/UX^-l/V. p-7i 

rnt;k liymn-W, y;PK>f 

^ 'J 2 - ? a;l^ ^ ? ^ y ;l^B|y ^ ^ 
^y;H!Jcf-^ s y^^y;pgr7*ae;P. ^t^^y^Br 
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A VBL M*-??}^. JC^U^ :TobV>\ 7^\s 
b'~/K :?Wfcb*-;K B»t*:^ rohri/yih'z 

b'-/I^* *vHr hy s b*-/U-*- 7 * >^^(f £>ix 

7 7«#tty^kLTIi«lilf2, 2, 
2-VV7)\s*xn^)VT7VU—h^ 2, 2, 3, 3 

[0052] JUfcJH (*M*Stt#J) t LTl*4tfmcoi>co 
*>A. f h^fy/mth'JW, ^^-rS^MSEB! 

A„ Y^rl/il'T A 9 a 





[00 573 ^2 tz^tte *) . fi^ti^yv— 10 0 

tio. l-iafigrc&o. *®*ste#jo. o 1 — 

0. lMBrc*^ JEfc, 4 0ffi*«. 

ffji<B2-35ii»t»!), nmmwsoti 

0. l-7fiS35. #2 L<*20. 5 — 5M»8fl-C£>9. 

^feSfliii-2oma^. #4L<i43— i oaaisrc 
sefc. m&m (w»S) ^o.o5-5««gp. 

[0058] ^<nm<^m&mvi--&i,zh-oXh. 
ati/cut. (a) a^^s^2^^co«ma l §s-cia 

*O®fflte0.94 — 1.0 0T&£* 
(B) SSS^TJi:. SP$<7)h^- tf^imX'fr 
R^SJiO.9 8-1. OO^lfflfc^, R^S 
h^-^T giajgtJLbTiiPl^^^^ 
S^liiT, PJ^JKSr0.94-0.98i-CS*^S5^- 



[0053] fi-&gfflteffJi; LTtt. ^t^ffiffl^I 

a. afflr^^^A, 4,4' -rv 

asMt'^vv/K 2, 2' -r/t'x->fy/f 

[0 0 54] <gm#J (9MM) fcLTtt. &»^t><0# 

a. jwty^A. ^lv^^a. mtxtuisv 
a. ^grt-hy^A. ges^u^a. w»j^a, « 

[0055] ?ULM^h^-8^io(t^^Jt (* 
[0056] 



[0059] »^h^-8(4JifficO*«m^im* 
-&tt-et>ff«ifc*«T*. «itf«IBT6 3-3 04 0 

0 2^fgtc^$nrv^^-c^f^T#i>. -^o 

[0 0 60] t^(50»«sffih-*---8<JO**i:ra«fc:. «H 
iiO. 9 5JaJLT*>0. PWS&#0. 9 7*Ttt?y — - 

[0 06 1] £<0J:3tcLTff£fi£S^i£^--8k: 
i^v^Tfc. ^^^^5 0%^^^^©^ 

(D 50 ) #9>umiaT. *F£L<144. 5— 8jum*C» 
^$*X4. dWaO, fi^?ih^-8c7)^@^Jt«8 

^wffl-r £ £ h t\ y ^ 



o.Q3-2aaap. l< tto.i — 1 mam 
o.o 1 —o.i *ssu 
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is*.* y 9 Afi&t&im&F P I A 2 1 0 0 -CWm-y~ £> 
[0062]IC < h 'J— 8CJ>oti. W 

®8tfV>Sfi£*f LT 0 . 5SS%JiLh4 . 0fiS% 

«-Rci&g£ix.s.a>\ *f * u < a. i . oma%*>^ 3 . 

St**. 

[00633 ffcumnvs-i 34455%^ 

»»=H!jKS*vC v UT h fcfWW « i i: 
*iT'^S„ Hfltf«>fc:(i. ^Sht-M»fitft5f 

tc. ®»»u & v ^x-m$&jmmm& izmmttm s 

*Jfc Ut\ W^-K ."K 'J /P^cOTk^ttiS* 

4M6*WWU iWS«R#tt«r^<-r«.C(if*# 

#L. W¥U«r3&»^aK5 0iC£Uifc«%. 
a&«£l$*-£U#>. fc*vc\ 8fc». iPig^^OjgUT 
laH^-ft i t -C¥*&tt&9 ju ■nJ3n r O*ttl!IFFtft« Z 

to-?**. 

[00 643 9mm 1 ZeM^lt. ^>-*77!)^ 

^tSUflifflt UTti. P9iJi\ ^^-/H^'^o^iV^V, 
>\ i/'jn-y^-'f^, hy^os^i^ -r 

(4 - i so-7ne^7x-^) — M»^o/PS^5 
v. ^^^uy^a^7>. (4-t -yf;l/7i- 



7>> i- 7 y — ;U -i/7D;l^y7y. ->'-ri>^-^^o;U 
y7>. v-'-2-x^yl^df^-^'^n^^5V. -V* 
-3, 3-^Vf-^'O'f-yl — ^D/^^y, M>^ 

^-^^-^^-^o^v-^^s (4- 
iso- 7"o f;U7 x — )V ) - ->*.x^-;P- 9 ajUi/'? >f? 

[00653 *l/C„ h*— «a ; P8ai:WBWl 2t 
ti. BU^cO-NV^-x/US^f-y— , vi^i^yr-, Kte 
5 ^ -9"-. M^K- t-f^oS T 

-*»?-8 atC^UT^h^fJl 2m-?5m*i8yi2*U 

Nt-ee^8 aisi co9\-m?iT$>&m7i<. / &<om.%m 
ft ~> 'j * 1 3 1 u „ zcd&-cz com-^mzm 2 <T) 

Ci^ 01 iz^X 5 IzMWmi.i'V* l 3 . 1 4 £ 
h 8 a tcHll^ftSS -lir^ £ t # 4 1 1 

tt. 'm&*>n.&miii'V*ri 3i,zm*'&<?>tt9m&. 
vtth&mmwiii szmmizttmzit&zktfX'Z 

[00663 ZOiX o lzm^tLtzz\<nm<r>M^mhi- 

^ii*tit> ^m^^tz^jmmco^-fiix'^ . a 1 

t^-ridtc^^ttiV'JX? l 3, 14*sh7 v —#J4-? 
8 a KLtJgft* U . i com^mtt x'J*13 (Ci^KttO 

8 a UT t . *1S U/i^ktt^m^m'tt^ y 1 
3(3. Znmtfi&.wnmW&i'V $ 1 3co-ft»^5:j: o 

tcjs v ^tt*5iiis:c7)^7Kffi^jsK^!i% i 5 nfiitmwmmz 

<£ 2.SS4!«SM-C#«U-C h^- 8 aA^iaSTT 
ZZktf Lfz&iX^ K^-^ite^8ac7) 
^ffi*<d^Ktt<^®^mi4v-U^ 13,1 4feitm*14 
Ott*KS^^.6^KeE-ft:!t?!i 1 5 tc: i 0 *X^t*< 

[0 0 67 3 U^*i-o-C. Jt^W^fi^^JS®!^ 
1 5c7)*-r«.b^- «et^8a(3aSUHV^«t«?^ 
i^litgt ^J; ^IWCgH: t ^'"Ct <t ? iz% 
<o . «s*i±<7)m««tt^y * i3,i 4«tt4tft 

-fbJRB 1 5c^^SJtt!.e%^fitT-A»omc7)aa^mih# 

8a^W-¥--rsC:i:^fs4. ZtltzX'O. m^th^" 
-8<7)oSi!jtt(KT$-RSihT-iS St i: i>izn.^^m^m 
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1 3 0>«HWi (fifi) S-j^te^JS^b^l 
5<7>^Dfi <SS) <fc9^<asSirr&.Lk-C\ SBS**^ 
fvur-*-*— trMgHfcf-;? y 1 5 a>\ h 8 a 

izw.mttmL*in&n&^v # 1 3t=i oaeBcf+aiw- 

Lfc*^>t\ 8«0j|#«** 
-JlWWSn* kit teaeSSMWWcitlh U 

h. 

[0 0 69] 132 a. znmnnMm.h-r—szm^ 
^mm—^mm^n—m zm^mz^-tm-ch & . 

tt&u— 5. 7tt£M7V-h\ 8l4ftf«h+-, 9 
[0070] flt&gofett 1 k LT<i. ifr«£S7flf 

arctic, immmm&ftftut. m3 <a> t^-r 

[0071] mm&imfa i a k l-cu, &jjmmwt 
SdWitjWSSffl^rasT* o . 0ij^<s*S}ffi*ti oi«q • c 

^H'J^^DXSrSfe L^^tSg^U 

- h- y 4 ±iz TtU S —*? A £ ^#X> & v ^ii^mttM 

fl§£^j£LT#6^t£!$Ik A^JEM^ C k**T'# & . 

- x ^rt-^n^x-r >-)/Xf4 k*£ i-— A £ Lfc 
[0 0 7 2]?ittS»(*:l a_htC|g(t^ST5l^« 

U ±®C0«^M^^J1 1 ccO^XtSSrBJ^. ^3tt$OS 



m-tzzttfvzz. it:. ztt$>cr>mmizr.mfrf-? 
[0073] mffiz&tm i c iz&v&mffiftsmm t l 

[0074] WM?&£m 1 c iztHJ&JU vy-^|§k 

\z—)v-m&^->v&m&tm*mf & ^ k & . 
A-r >-r-^flgkfrie«#^ii*i^ff«it«i. sitt 

Tvn'W >-^*-ffiltl 0 0M*SPtc*tLT, 10 — 10 0 

o m&^comwxm ^ ^^-s . 

[0075] ffi^Hui i d ?rit^-r h"mmmmmwt 

2. 4. 7-h'JrhD-9-7^W 
>"f8##2: k'^«^^tt^*>*^ff 

[0076] IE?LS}jM!f!9«k LTJ±. *3M7-V-/Wfr£ 

/77>ft^il. 7'*S*C>"ffc£*| % ^x^'^-rk^- 
(f<»^«.. £ir^£0«^^-ix%«(±ma^^:ii2am 

±c7)ffl^*5-»i-T-fieffl-r & w k a<T-t s . 

[0 077] ^«ilfJll d<K:li v £#tf>^f5!®0^ 
=3rk'^*-r-S»dk tX'#^. lESfttiUJB 1 d^fctf^, 
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5 — tv , i; y f-zi^y ^^'Jiz-h, ^ y tg-ffctr^vuej 

14. ffitSig. SSBPtt. Lt^tt^.T))fJ* 

<08teJttttt, Jlfiifc-CAy yy-8fBWl ooiiasw 
LT 2 5— 3 0 OWM$Kcr>&mT'm^t>tl& . 
[00783 ISMIlc, «^miM*l dZBfct 

-mm<nwm.i l z£->xms:2>tiK muz*? j-iv^ x 

? J— /K -f yrntvi^r/i^n— ^coryurj— 
r-fehy. yf-^xf-yi^fy. j^o^-tf-yy^ 

^h^5S. N, N-^f/WATS H, N. N-y" 
y. ^^V, xf i/y/ij /^<f ;n-f 
-r;HK. ?on*rt'ii > ^-ffcyf-l-y. s^o/px-f-u 

y. egi&ftJ^. ^y^a/^x^-^>-^cofliB]S^s^^oy 
y-ftpi-fbk*. J^v^i^y-bfy. F/yxy. 
y. *y?n/l^yHfy|£<^#)&«^£jmr^<r 

[00 79] T3l#Jllb. m$S%&m 1 cfcilf^f. 

—;<—a—^r-{ xtyri— t 1 -* >7m. 7V— 

Hn-f'O'^. c?— 7— r-f yy*£. .xT-^y 

**{;i1&&S&l&tfe. 3 0-2 0 0TOiag-C3 0K l2 

ssmizmffimua i c -m. 0.05—1 o^m^se 

1L *?£L<ti0. 1 — 3,um-e£>&. ^?S5flfii£ 
Jll dT'«5-5 0,umtf>EH. S4L<l±10-4 0 

[0080] *eS#«^iS*f*:lt±. 03 (b) 

tz^-f* 0 iz±3£ Ltiimmmmmxte 1 fc*>^Ti8BH 

fcL mUfWm2 000-1974 6-^-&^(=^§fl 
[0081] 4Uf ifr8SJ8d£« 1 e Izteif Z>WMft£.mk 

Lxay?n~>T=.>%kmm. tvjmbpl *y>%m 
?-/w<y^. 7i^7S>S. 7'J-/P7sy^ y' 



mftHMstpM^zti. ttc. mmmt lx it&mcom? 
m\mmit&mx'b^xn=F-Wim\t lx tw^ix 

?o9-;^a>*fi^£;ft.&. ^-r >-y-t LTti^y^ 

[0082] #jftfr?>fflj£Jt{J:, A-f >y-4 0 — 7 5 

m&%. wMm&io . 5-2 om&%. mtmmmi 

0-5 011%. tt^JO. 5 — 3 011%fJ,i). » 
4L<Jiy?-f y^-4 5-6 511%. ^SBfeffJl — 
2 0Sfi%. «S*«?ai$<J2 0~4 0Sg%. *8SS«J2~ 

2 5fia%-c$)S. mmtLxi*. T^mizmvx. 

[0 08 3] #j£#<3:. rt^fc tf-^S/K 
y F 5 /K 7h5>f?- Myhayf-fi/at-f 

xru— Olfe^^flaSl 5—4 O^m, 
fiiU<f±2 0~3 5AimtM • f2Jl$^TmilW11 
igoK^Ji 1 e i: . 

[0 084] *Lt. Cl^J;5C«i)«$fL3t^(gyS3^ 
llili:S2 4~8 6mmT^IM6 0 — 3 0 0mm/ 

3e«E vj^mmizmwsmtfw&ztih , 
[oo85] ?g«a-9 1 1 zirr&m®.& lOll- 
f&4m&& i o x~$> y s ^r«a!Satft: 1 ±^m^s h ^~ 

8 ^ t T^«!Sot«s 1 tc«(ti»»«}t«SrK 

<esh»u ■5rmm-fb-rst>io-c^&. usiotii 
m#mb^-8*>*Jtxw$n.-cfcy „ H2^-r«j:-p{cR 
^tf^ri*iT'nite-r-&«*&o-9 6 j: *) hi—zmmv 
-7 1 uzmte-tz. mmv-? 1 iaasort<s 
■*w-*i*itciiwsu, musv-?6t,zj;*)mmztitihi- 
-8**c?)mwi l z®.mLtc:W&x\ mstJ3foiz®3£-r& 
mmitfa 1 1 <7>®temz$m v . &®mit# 1 ±<m 

[0086] 1 1 ti, OT^-JSTSg 1 6 — 24 

— 5. ifb.SV^±it"Q>«&i3ffi(CNBR. S BR. EPD 
1 0 4 — 1 0 8 £2 • cm. gg^4 0- 7 0* { T^i] 

-aw%) (nmm<&&mbmi}Wf8LZixi-zi><7>x\ z<o 
[0087] H 7 t txtis u s . y >w 

«*«fl6fll*-*l.4*«, S»D-7l ltcStLTBI^L^V^ 
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<?>&$LJl*mmi,XW&2 0-60 gf/cmtffl? 
*U S®o-7l l_L<Dh^— fJ|S-5~2 0wni s # 

*l~2Ji. L<lil~1.8Jf i:3*r..?>fc J:^. 
[ 0 0 8 8 ] 02 ^^&M^;^^B0«j£§£a 
T-<4, 1 1 t^miSdm 1 1 77 

Ltiil0 0~3 5 OAtrntrSfc £< . ifc. 05nL 
fcVvWBSWffi (DC) ODSH&K-f fc LTti- 2 0 

o — 5oov-cS)0. zti(,zmsr$-&3mmj± ( a 

C) fcUlil.5~3.5kHz. P-P1E1 0 00 
-1800V^mi:J:^. ^JgftBSi®:* 
sSX&o-c. ^tf3ritlfc:EME-*-*9HRC»-5 1 1«5« 

1.0 — 2.5, «F*L<«1.2~2.2^jgjSJti:-rS 

[00893 SHftn— 5 1 1 «BK^>r fc <RP«M-*rtl 

tiittJ:"). If^ht-8liIio-7l 

t Gmmftft i *n & eoiartaw & £ tci o mmz 

■WSIBteb"*— ttftato-?! l*infc***M*$ 

[ Q 0 9 0 ] *fc. tt**0«W9 WBI»*«f* (0 

n-9 5CJ:&%«SoWl^ffLffiffirSSr. fKMSE 

«^fcHSaW>20~-70sf/cm. »4L<tt2 

5-50gf/cmtfStJ:U. 

[ 0 0 9 1 ] 02 te5^H»«HB«ro-b^ 

JBflKSIgi: LTte. 04 (Co^fiatfRttflfc 0te^r 



[0092] (Xftft) JW=, 4^aBttX?J*3tSfc: 

■^-sffl^fc. 02tc^-r«3|E««;*irr*ia4tc5rr 
wco^mmim . nsmifcomtwtz'oi « w & . 

[0093] h «0*?6BBiOHJfiWI*i itXJt 

[0094] (iMWtth-*— «o««) Jt#*tt^'*— 
SB) «i. 0 nmT'S>S(S*ttcO^^T-^^ 
— fe"MK-(bf-^> ( 2 0 nm) . VS&ffflfi I 2 
nmT^S/J^S'T). ^t^f-A'^^y (HMD 

s ) izx v&mmiztitzm*.&<o&iamz>-vx> < 7 n 

mfcil/ 1 2nm). <5Ce j f@* J 4 0 nraTfcS 

*&@<7X NWcLT5**-fk$iX3t5«i^y^ (4 0 
nm) . v-^V^-y^'UV^WM^^^Jcft^r^^ 

—emmti-?> < 3 0—4 0 nm) . tJiix^^^* 

igl 0 0 nm. 9|ftg2 0 nm) ^Vi-r^^COffl-^-fr 
( 3 0 nm) iJir/^f-^^-^VT'i^k-fbWl 

asn/ir^ s^-— xm&Mwmm^F < 1 7 n 

m) ^ft/i>^tt*pgiS<l>$:S9^L^:^*Sr^3 

S^»eS^4Hi3iaAC - 2^0, BSS*3fcS5 0 0 n 
W, 2 0-C, RH5 5%t8l^fc. 

[0095] 

[*3] 
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m 1 


it*B8»0(eV) 


ttte<b*!S^i&J£ 


1 


W ^7lT > ( HMDS Jlft d£ ) 


5.18 


6.1 




XHS/a ✓ V /J V 1 ^il ill y 

* So* ' >< HMDS ;3 ) 


b.22 


5.1 


3 


^TiBtt^y 1 J -+> / A n n m \ 


5.24 


5.2 


4 


K1u77/ v *J • u o o /xm J 


4.96 


1 8.8 


5 


Rfbm(0.1 3 5Atm) 


5.0 1 


1 9 -O 


6 


Hfbm(0.239Atm) 


5.1 1 


22.4 


7 




5.05 


33.4 


8 


»<b7AS-OA(0.2 5 7.am) 


5.00 


1 6.2 


9 


MttHtfba (0.026/xm) 


5.26 


4.7 


1 0 


3?iate#fbffiS9 (0.1 2b' Mm) 


4. 68 


7.1 


m 2 *U8#J 


ft*M»<t>(eV) 


»*&<btt«TUx* 


1 1 




5.32 


7.3 


1 2 


lE*9«1<t»aKy!M ( 30nm ) 


5.37 


1 1 .5 


1 3 


6 5:3 5flDSSJt 


5.1 8 


4.6 


5.62 


14.6 


1 4 


7**-f3SHfbf*> 


5.66 


1 5.5 


1 5 


Af*m-**S!»fb**> 


5.64 


8.4 


1 6 


ftf**g&<b**> 


5.6 1 i 


7.6 


1 / 




5.62 


1 0.4 



tz}\>^lVT±9—-*£ : m&Vcf'?> ( 2 0 nm ) <0ftVW 
&<3>{i 5 . 6 4 e VT$> 0 , Z\cr>b£ V>fm&(k%MTl8. 

*«S5 . 6 6 e V. «fftft%S?JR4Ett 1 5 . 5t* 0 , 
Zl-^MSHIi^^^^liSifcfcJiS. 61eV,18 

(7nm) ?X±¥M&<t>«:5. 18eV. «fg-(t3K*^ 
4X^26. 1T*9. fvffl&v-'J* ( 1 2nm) «0ft* 
WSfcfc Ji 5 . 2 2 e VT* 0 , SHfrffc**HB*tt 5 . 1 
X*>-?fz. 5g{=, StiSa^'J* (4 0nm) tfOft^^lt 
*(J5.24eVtS>0. MtS<t3tm^IR^(i 5.2X'$> 
->K. i^KISWiEWm^U* ( 3 0 nm) COtkW 

M&WZ 5.37 e VT'J> 0 . atg-ffc^S^JR^ti 1 1 . 

Witm 1 ?- ( 1 7 nm) <vmi<0ti&Qm<l>l±5. 1 8e 
V, ^2co-fct*RISt*<i5.6 2eVT-fc , 5, 
^«l§'ft3E^lR^(i:4 . bUXlf 1 4 . 6T*£>-P7t. 4 

lilfrffc?-* ^ ( 0 . 0 6 3 //m ) <50tt^P^t<l>(i4 . 9 6 

ev. ^tg-fbt«^jR^i 1 8.8t*o. mt-T-r? 



5.o i ev s mm\^tm^m.mn 9.5X'h*). Pit 

<)V1~)\sm.mt J }~?>' ( 0. 2 3 9umX) (ittVBISfc 
*li5.11eV, JR^fi 2 2 . 4 -C3>-o 

Jt. 4*:. (zaHfc*>f*. 0.0 6 8// 

m ) coiUmm^it 5 . 0 5 e VT* O . «*8-(fc3fc^ 
JR3*«i 3 3 . 4 T-* 0 . mmimfcT/l> S --7^ (0.2 
57Mm) <Ott*Hgi£<I>Ji5.00eV. mkimMT 

w.m± 1 6 . 2X'$> 0 s sgmttsHtMis ( 0 . 1 2 5 >u 

m ) ^ttV^a<I'«i4 . 8 8 e V, 
7.1X-$>~>tz. -?-LT. |slt<J**^MSS-LTC->=5r 
V>f-^>'@{Xhn>'^-^Ac7)ft^M^<t>(±5.6 2 eV 
X'$> *) . «^b3K^iR^{i 10.4t»oft. 
[0 097] (1) i|»^h^-c0»aWltJt«CTe0fm 
(a) §*!Sfe0lJlcO8)Sfc£h^— ^#i5[ 

(n^mikmtirfMzi: h-^mrnvms 0 : 50 (11 

Jt) (H^tfigX^ (80 S!) 1 0 OSifBlc. 

•?-v>'?mw<?>#-$>-6BZ5n&&. $&mwt lx 

5 2'C, Mw^OOO^ijrnei/VBl 

mm, mxmmmmmtLx^v^jm^mmt^E 

-81 (Jfyjt^h^l^ (*fe) S) 4asafSr^> 
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cozMWl-tiiLmxiMML. tisSlVt:. Z<otfsW®)Z2 
mmfcjaTteSBWU &iZZCOmV)&&*iS* y b S 
^*C«»*L. ^ilJltcJ: 9#i6RU T^SS7. 1 
jumT, P3J&K0 . 9 1 b1 — coMmttft 
tz. Z(T)h-i—mm^cr>itm^mit5.5 1 e VT"£>-3 

[0098] #^^7t-r-fe'>-^ h-^-<7)#^^L 

m<ot>^£ i . oss^ss&ou -fitiinyuyy—zm 

mi<0 h1—i0it*mk.l±, 5.48eV 

t znitwmm^-nmzm 3 tc* lt v *s . 

[0099] (b)it«fiaj 1 «o»*ifcb-*— <ofl* 

wawiwtw 1 1 wmzLxamm icobi—zfm 
lk. zcoimm 1 cr> hi— coi±mmmi 5 . 3 9 e V 

[0100] (c)HSfefi»J2»i^^h^- «9#§S 

iii»fcu ^wff Lffiu«W)rtao— »t 1 3 o-c 

fc. £ <75#sf$^ h Ji*P%&S6 . 2 >u mT\ fl^JS 
0.9 0 5t»-5ft. Ltlh l—W&T-lZtt LT . 
MijfrCO . 2 %<0tt*ttv- 'J ( tfSft^S 7 n 

Mint, P3JBK0 . 9 4 0<7r?-fc">? hi— <7)#fa^& 

zcDh-t—ffikmammmi. m^.^ 

HI. 5.50eVf^)t. 

[0101] Z<7)-?-t£>7 hl—CDm&^lZftLT . V> 

X't> & m^ffi»7ktt>- u * wt^-<j;s^» 7 n 
m<7>*,co£ 1 . oag%^jnL. TawvyTuyy-zm 
^xmnm^rLtz. m2cofmmtLx/i-^ju 
r-r ? -nm-eMikitw^frw. 1 0 mm.% *mr— 
•<m 9 oii%«>'5 y ru v^i-ci^K^a l 

t&+Arr+9— VWmt*?y (ElJ7jofcJK5 8%, Jt 
^ffiS150mM £0. 5«fi%jSc!mU 9?SS0>J2?>-? 
■tf*'*!-*— SrfWKLfc. iOHIJSfyiJ 2 cD h -7— OttV 

mmi. aa^ss^. 5 . 6 5 e vt*^^. 
•7k 



[0102] wimm2cr)Wii$m b-f— <?>vm 

tiofmmmm 2 1 rsb^ tximm 2<vb -f-zmn 
Lfz. z coimm 2cob i--<r>jfmmmt 5 . 5 7 e v 

X'S>-?1z. 

[0103] (e)Jtt!^J3com»j£bi— 

ftsfi^ttti^tt^'j^^- <m. : rm < ^}7 nm 

»9 tc*<j4 0nmc7)t <7)S- 1.0Sfi%m!niU. TfT 

nwmmmm 2 1 mmiz Lxitnm 3 cob -i—zim 
Ltz. zco\mm3cobi—coitmmmi3.eA ev 

[0104] <,f)}tm*\4cDi8}ifrmbi—(oim 
m&<ommM 2 <n b -r-izts . ^ssuwsi^mx^ & 
mi twi2m*.<&vmm**:ix?ixi . ott%to.5 
m&%imtizmm-^Lx , nsfiCT2fcH«^LTjt 

^MStiS 5 . 5 9 e VTS) -3 

ismmm 3 h -7— co&m 
ffi&<omteM2coh-t— izte^x. mm&.&$ix'$,h 
& 1 <o»?imm tLx. 9n,znmmim*-fti' u 

—Wfrf-fetflfyl n mcot^Sr 0 . 5M%, 15)^%— 
<)C^S*«Jl 2 nm^^SDSrO. 5Sfi%, Mt^ISI^ 
— <WK?@*«>4 0 nmtTjt^S-O . 5 <R 
^^O . 2 3 mcO>*m®®-itT/U S 0 . 4 It 

<^V^T\ f|2<0^hasS"Ji: Lt« ^7ktt<7)^— ifcft^S 
2 0 n mWPf/l'rt^- ^SMit?-? >Z0.3 

ms.%mhm^ lt , ^is^j 2 1 isi^tc lx mmn 3 

v-fefv^h-7--5rf^S8L^. Zcommm3cob1—coi± 

mmmi. 5 . 6 0 e vx-h^tz. 
[0105] (h)itm>i5co^mbi-~ <wm 
ffi&commm3 <r> h-r—iz&^x , fazmz oj^ww* 
^jds^l, <j:v%-r. tsi<onm>izmmarLtz. * 
m&ummm 3 1 mmiz lx stmm 5<ob 

L?Z. Z<?)imM5cob1— <7)frmmii5. 56eV 
[0106] (2) ?Lflai^tth-7— «05liftCTi:Jt©C?iJ«0 

(a) mmm4<mum^-mb-f—coim 

8 Oafigff. Ti7'J/HSy^-;U2 0* 

1 0 sssas 
laagp 
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■ am#\)v& 

X7 0°CT8&mM'£$:ft->ti, ft*KJGflttt*IU ?L 

&mto LX p H £ 5 . 5 tcl^E^SJ* L3r*< £>®i¥fl<0 

[0 10 8]Jg(C ^\s>*zJ-?-A OSfiSfS, 

^tcLT9 o-cicJngfcU ^&to»<f&£;&n;e.T5B#ra* 

^tmMI&&&mZ±i?Z> Hib. pH£5 £l±£MB 

feftfclfrT-S-TlctftuU 4 5X:TSE^Sfc*i2r 1 O^f^f 

-0#W±. SUSgc^Hi.. ¥%&S#6.8//nu R 
mferfO . 9 8cob±—X'$> 0 . ZcoftmMmi 5.5 7 

[0 1 093 Z.0>isT>b-i— cryffib^FlZttL, ^-ftl 

i>mm.itx\ ^ctzmi<mmmtLxmm&SLBMX'i> 

h m#*ttifeKtt i^'J^f co^F^— &SMF«jWI& 1 2 n m 
MfiW4 0 nm<7)i,(7)J-0. 5fig%35;!raU Tfi 
MbLXfr1'Jl'71~?—*£mX'm3iit&/H-Jl>Ml 0* 

r^^-ifM* 5 9o%<o^^*vn;v^?fiiT 

S5 8%, ibSSgl5 0mVg) £0.5Sfi%8s&lI 

u mm4<vi»7>v-i— zmnLtz. zco&mmi 

CO hi— oftmui* asi^^m. 5 . 5 6 e VTJ, 

[ 0 1 1 0 ] (b) itWJ660?UtS^ hi— <0fESi? 
1l93&Oltig094 co h -f—lZ^^X % ftfcrjg 2 «#N&N£ 

*Ua*Hi»t«4 i:l«l«CcLTJ:bUCT6 <7>hi— £f|!H 

5.5 1 eVtJofc. 
[0 111] (O I^SfiM5^?L-ftS-&ahi— Wf^SS 

mmcommm4:COY-i— iza^x. mwzy?nisT- 

>7tU-cotf.Z> *) lz*1-? K U >-tc^B5-r^, i: b lC. 
-&»^^fc itB»S-&3a «S-±tf4 *;#><D&K£r 9 
0°Cco££l,zQmLt:Z\bhLWi2coi>mmb LXmfctt. 

nsmztitiTi-f—emttti-?^ m^itme 2%. 



1 ■ 5ffifigfl 
0. 5 5SfigP 
efe^fStS 0 . 2 5 At miOSSti^P^' 3 . 

[0107] mz. 

2 0 0*gSP 

(H^-fLB£l^ («) H) 2 OMgP 

7SfigP 

«4 fcPl«lcLTSIMOT5c7)V-b->^ hi— *imL 

xi. zcommw5co-?-*£>? b-t— conm&no. 9 1 

X'$>*). Zco*?*? >-? hi--coi±wmmt. W£ 

comm. 5.6 5 e VT&oJt. 
[0112] (d) ftMtm 7 eD?UkS£-ft h ^-cOifWi 

Mj$commm2coh-i — iz&^x. ycizm2co?mM : £ 
mum&L. 1x^x^1 cothmvi&mtom&Lt:. ^n. 
mmmmm 5 1 mmiz lxhmm 7^ht-^#sL 
fc. d<7)jt«0ij7<7)h->-- *>ttvmktt. aij^ssm. 

5.5 9eVt|i-5)t. 

[0113]fLt. £*L£OS£&fc0U~5i5,}:Mt3£ 

[0 114] ( 1 commm ) lSg 3 0 mm<0 
(«) S r CM8000j ) 6n&&b7$Si' ; 7>'Wk 

mztitzMfc+f^w&^An&Ub*** 0 
oM*mcjgfif. tt&.mtx%&mxm$: > j 

4 y/StHL, ^SKl 0 0-CT4 0^-Se^S-^. JK 
JPl . 5~-2AtmtfOT?l#S?r^L^. 

[0115] <>:v^t. m^jyyi^fc Lt«^i/f^ 
=.j^9u^T~>'wmimm.ub. y^-/mm 
iBx-i. mMt¥ (m m\ im&Mb . ^oyu 

x^yi 0 OSMSBi:*:. «!> 1 mm^9^.b'-X5rffl 
^^>-H5^T'8Wf^iJ[S-y:TS^-iifS5:^, # 

y^-^lL, 8 0^2 0*^1^ KW0. 
3MmCOWMmiteZmf8.LK:. 

[0116] zcofmmEM±iz. T9ffim& ( 1 ) co 
x^>jMt-&mconffimmmn4 osMifPt^y^-^ 

mm&z wpx><4 o osfigpcfijs^-yr. nmmw 

2 2uml,Z%&£5 (Cll3-f 4 V/fttil. ^ 

&GW2gdttei&imLK. ft^tiK^mrnxfoico- 
mzwoxz. mmfrb Lxim&mmz-ftB&comw-ft 
maw (ac-21, mmm m) wt) zmw mm 

%M5 0 0nWXWfeLtibZ*>. 5.47eV?:*L 

[0 117] 
[<fcl ] 
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H 3 C, 



U 3 C 




H=c: 




mm& ( 1 ) 



cons] (ifmmym2<Dwmm) nwmftft i iz 



[0119] 

[<fc2] 



o 

o ° 



«J1SC ( 2 ) 



[0 120] 1 lfiO^S) Efll 8mm« 

£J6U (Ra) AMTnCOmmZfttz* Z<?M 



S^aHSEUifci^ 4.58eVt*^it. 
[0121] (SS^^f^) $K^85#fc LTSk^ 
^h£ff*L*:. T/US-^ASr^L*:^ 1 3 Om 

3 01 
1 01 

7 0SSSP 



[0122] #v^t\ 



5 5M&Wi 



11.6 

ifttMXX 2 5£*35 

* U t- h 5 7y^ajc^- ( m a xtFftRO . 3 xx mWT ) 

3 4saa5 

^yifu >-x-?;i^- 3 >- ( mmtt 3 5 as% ) 5 



[0 1 233 Z<r>mT.i^— b Srj*£ 540 mmt:iR 



20 

ztizxom.^^i-h^imLfz. znww-'ovbem 

«»iati2.5x l 0>OQ • cmtl.-)fc. 4fc, ft* 
PUfMi5.37eV. *H6fcXTCFlR*6. 9 OSr^L 
tz. 

[0124] ( b^—mmyu-b7<mm) b^—rn 
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[0125] iwc ^H^gs^^iaro-fe^^i: &h 

d tc^ff4 Ogf/c mtiSn-7 1 OtcJfJELrt:, 
[0 126]tlS3t*l^tM-6 00V^O 

wna*-ioovfc*fL-rn»3eL. a** eissusr 

ltSAC08iyq 7^I:S»2. 5kHztP- 
P«ffil 5 0 0V<?3ftfl*:»}eU 5M!u-^l Otm 

-[0 127] 4fc. H2^tR¥»9W8St4«¥ 

tttfflLfc, fits H2fc:5^1E*cr-^5fc:«S-*- 
*Wffl«eo— JWK*o-9te+3 0 0V*B3lqit. — 

LJE^«£ 33gf/cm fcrRjg . 

[0128] -tux. ^m^^i-L^tfm^i^^m 



i^^^s^gffTe^mjE-i- 8 o o v-c^gsi 
sp<ob«sp<oi o mmco&mm £ v ? ^-xRStwKifc 

met* h^-tciAOfWT^yy h-t—^«^b^ 
m (/ic/g) . lE^mt^-fi (flft%> . s iSsJa 

mmmm (%) . a i gaisragt^ (%) . t i ^jnm 

(%) Sr*5^-r, 
[0130] 
[*4] 



3Sii503l 
it Eft ft) 2 



o d (a 

1 .5 58 
1 .5 0 b 
1 .6 01 
0.6 64 
0.940 
1 .4 4 6 
1 .5 1 9 
1 .G97 
1.686 
1.4 7 8 
1.690 
1 .t>2 1 



U O Dtfi 

0.01 8 
0.0 2 3 
0.01 7 
0.0 1 8 
0.0 2 8 
0.0 24 
0.026 
0.041 
0.0 1 1 
0.0 1 7 
0.0 1 2 
0.0 1 8 



0.01 1 
0.0 1 2 
0.01 4 
0.0 1 B 
0.0 2 1 
0.0 2 1 
0.006 
0.0 1 8 
0.00 t 
0.0 1 9 
0.0 0 9 
0.0 1 9 



9 6.5 
9 5.3 
9 9.0 
9 7.7 
9 1.B 
9 7.8 
9 3.9 

8 9.5 

9 8.2 
9 7.6 
9 8.2 
9 7.0 



[01313 



[^5] 
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q/nn ( /ict/g ) 




si mmm&nm 

(96) 




(94) 




-IB. 33 


2. 6 


2.34 


0.O8 




ItClttl 


-18.76 


4. 4 


3.48 


0.27 






-13.7U 


2.7 


2. 11 





1.6b 




-17. 69 


3. 8 


2. /9 





1.74 




-15.41 


lO. 3 


3.07 





2.49 


it<*«4 


-16. 80 


4. 7 


0.46 





2.02 




-14. 32 


2. O 


0.23 




0.62 




-17. 12 


2. i> 


0.87 




0.84 


=S»#4 


-16. 80 


4. 2 


O 83 


0.08 


0.93 




-18. 78 


2.7 


0.97 


0. 1 2 


1.63 




-18.23 


4. 4 


0.37 




2.01 


*fc|Btf|7 


-18. 90 


6. i 


0.99 




3.32 



[oi32] . ms tziz hi— mk^Fiztmfttem 

Sr^-WC^SHJflRcOPT-l 0 0 0A-f-(^7t7 

-i«f Kwmm kmm izxmn.^tzhi—mfrfr 
h<rmmzthmmmm (%) t^ut. driest 

[01 333 *4*>4>;bA>«. idiz. mt&M 1 ~ 5 <7) h 

SliftW l~5cOh"^ — lit vT ix *, itm^cr, T- i— £ Jt 
U ¥i^«fiA < ia ; »«^-*ifct=ar<, I^tg h -f— 

[0134] ( *WRV>fmm! hi— 8 ot&conMM 

coit<m. ttigntcomkizm^temm&&mm. &mt<?> 
fflm&zvtvm&tiiMk) mz. 2(s%BJcom^tt^^ 

-8<nm<nmm^h±- £fmu #^-f^M^S-ft 

[01353 (a) mmmenm&mhi—oim 

[01363 (w mmmi <r>m.^mhi—<r)j!m 
mmm i mm&m hi-~tLx. ws^mmm4 com^ 
mh-h- owmtmzm^. mm^^-^yy^^^iz^ 
3g.Ltz77 y7hi—zimLtz. z<r>mmmi<r>y ^ 



y?hi— (OttmffiSll*. 5. 54 e VCA-^Jt. 

[01373 (c) ftmtnmsLizm^tzmmm&mm 
Mm®.7°v-txi)?sjffi%:7)i'# 5— to l 

X. ^^^ra-feX^iO^/^^-O^ftSrffo 
[214 i,Z7jk~$~Jz oliZ^ ;«7;W5-7 I J y^tiio 

[0 1 3 83 1214 krfcwr.. 10 0l±Mfftz-7h- 

*ut«*i#flu&— h v y i?x$>& . zcomx 

trnmm*-- y h tfrnmizmmx-z &±oizkox*s 
0. *&w<omi4mmzfr2>ti:mm%.ziii^-£>$.&im 

WipapMR** mzmtteb i>\^o ) 1 4 0*5 

us^ J: -> xm^mirmi,z^m: 

ot. =S^#Ki: LTSI0-7I6O. 3H&#8fc L 
■C^fSiSl 0 (Y. M. C. K) . «f^lK^M3 
0. *Jil/^'J-^.>-^Sl 7 0*<IdS£ft&. 
[0 1393 =^|a-516 0IS. mitfel AOcrtftm 

mizmmLxzcon-mmz-mztimmtz. -mzm 
m.LKg&tfo 140 <7)f>\-mmizi±my&-- h 4 0 tc i 

fl. ^WS3tL 1 tcj; oTJS3K* 1 4 0 _LKi?iejfit#>- 

^^fis . zconmmm^m^ 1 ot i ^Tii^ 
tftts-ztLxmrnztLh . 

[01403 mm&t lx a 3Lu-m<r>im& ioy. 
^•fcfv^fflo^gg ioM. ~sTvm<rmm& ioc, 

ix^^tfeSlOY, 10C, 10M. 1 OKii-eil-fix 
( gM&ajfflfStfO 1 1 <7)^*<®7t«c 14 0CEE 
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&$.&mh~t—*:mi&n—5 ±izvm l x v > s t, <r> x-h 

7yc. r^y^KOo^vv^^h^— £!^3fctis 

mmikLtz&mv-7X'ffii&ztix^& . 

I6^:$*U>. 7 0{i. ±tm^mz 

mym 1 4 ootn-mmiz-ttm lt^s n i—rzmzm 

Ttl# 8k §*Ut h ±- ?'J --V^ hi— [si 
IRg|5k£<I;c.TV>.&. 

[0141] +^K^^3 0<A. 31k. 
4#CD«£t&u-73 2. 33. 34. 35k. dix^* 
D-^^OtcSg^^ix^teS^W^Is^/Wh 3 6 
££#L-0^„ IEtto-7 3 1{±. ^coSSS8(cm^$ 
ix/Sia^L. : 5rV^**^^|s 1 4 O^igi&ffiftjiii:*^ 
^ri^IkCJ; -p -T!S3t«£ 140k B&ISI— <7>mMX 

mmshztL. Ltzti^x^^m^^iv v 3 6tfmx& 
1 4 0 tesm— (ommxm^am^zmm^m^ti.^ 

[0 142] tsafta— 7 3 5(iS[lljo-7 3 1 kOSt 
4>lK¥^h 3 e^ixaa-coSS^tci-pTiS^l 
4 0 (cff^$ixSfirStc:BE«$^T*3 0 . {gStf* 1 4 0 
k ^mm^^l- N36k <Off^gtft*5t >T . — 
Tl *rO->S. fsM&o— 5 3 5li. +rafe^'< 

h £0«lg^[SlJi^jllt=*3V^T— iR^SBT 1 tOifi < t,Z 

mmztix^z. 

[0143] ts^Ifta— 7 3 1 tcJicfraK^^ N 3 6 Sr 

mv-jzftbX'zmm^'oi-h 3 6«gsmt4®^-<x 

rt'hSe&^^O^rfaC^ttf^UTt^,, ts£i&o-^3 
3 J± ~ <RIk^T 2 ^^-T h> n* 7^777"o-7T'J> 
•&„ ic7V>* y ^T /7-d-9 3 3CIJ*S!g¥^h 3 
6 3 8#*fl*IIlB£ft.T^.5 . 

^mmmm^0'pmm^^h3 sizmlxism^jm 

Wotl^. (a£i!)0-7 3 4(i^;Wh^U— *"3 9co 
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